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Variation trend and the influencing factors of runoff and sediment flux in the Mun River
Basin, Thailand. LI Chao—yue'?, FANG Haiyan"*" ('Key Laboratory of Water Cycle and Related
Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences, Beijing 100101, China; *College of Resources and Environment, University of
Chinese Academy of Sciences, Beijing 100049, China) .

Abstract: The variations of runoff and sediment flux are important factors influencing the socioeco—
nomic development of Thailand. Based on the dataset of runoff and sediment flux during 1980-2014
at the Ubon hydrological station in the lower Mun River, a tributary of the Mekong River, the tem—
poral variations of runoff and sediment flux were analyzed with the linear regression method, Mann—
Kendall test, and wavelet transform method. The driving forces for the variations of runoff and sedi-
ment flux were discussed. The results showed that annual runoff in the Mun River basin increased
slightly, while the sediment flux presented a decreasing trend. The changes of sediment flux and
runoff were consistent before 2000. However, the sediment flux significantly decreased after 2000.
During the study period, both the runoff and sediment flux during the flood seasons showed decrease
trend. The abrupt change points of runoff and sediment flux did not occur in the same year, which
were in 1999, 2006 and 2011 for runoff and in 1986, 1999 and 2011 for sediment, respectively.
The main cycles of runoff amount were 14, 8 and 4 years, respectively, while those of sediment flux
were 32, 12, 9 and 4 years, respectively. Except for the 32—year cycle of sediment flux, the main
cycles of runoff and sediment flux were almost similar and both were mainly related to the Southern
Oscillation, polar movement, sunspot activity, and other factors. There was a significant correlation
between monthly runoff and sediment flux. Sea-air interaction and human activity were important
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factors influencing runoff and sediment flux in the Mun River basin. El Nino and La Nina were

closely related to rainfall which in turn affected the runoff and sediment flux in the basin. Since

2000, the construction area increased and the forest area decreased, which increased the runoff in

the basin, while the reservoirs and other engineering measures reduced the runoff and sediment

flux, and thus offset the impact of decreased forest lands on sediment flux.

Key words: Mun River Basin; variation of runoff and sediment flux; abrupt change; main cycle;

climate change; human activity.
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Table 1 Detailed information of the reservoirs in Thailand
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Region Time Number of Storage capacity
reservoir ( x10° m*)
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Central 1980—2014 3 1360
VEEB 1980—1999 2 26605
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South 198072014 4 8150,
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Table 2  Relationship between precipitation and runoff-
sediment
i VAT R r RRRK
Period Precipitation Runoff depth Runoff

(' mm) ( mm) coefficient
1980—1988 1326.7 196.6 0.732" 0.15
1989—1997 1251.6 163.1 0.806** 0.13
1998—2006 1382.7 208.4 0.895™* 0.15
2007—2014 1402.9 213.1 0.959* * 0.15
AEMR e e LRy r RUEL S
Period Precipitation Sediment flux Sediment

( mm) (t) production rate
1980—1988 1326.7 1838111 0.675" 1385.5
1989—1997 1251.6 1050444 0.244 839.3
1998—2006 1382.7 2077777 0.893** 1502.7
2007-72014. 140219 9200759, 0,547 637.9

* P<0.05; * % P<0.01.
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Table 3 Land use change in the Mun River Basin during
2000-2013

A A H.H] Percentage ( %) 2000—2013

Land use type 2000 2007 2013 FHEE
Dynamic degree

during

2000-2013 ( %)

A% P Construction land 4.6 5.9 6.1 3.2

#Hb Arable land 71.7 73.5 73.5 -0.6

ML Forest 14.0 13.2 12.7 -0.9

JKi Water 1.8 3.3 3.8 13.1
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